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Metal Cutting Tool 

Tarhninal Field 

The present invention relates generally to cutting tools and. in particular, to a 
cutoff too! having a support blade for mounting replaceable cutting inserts. 

Rark qmund Art 

Cutoff and grooving systems that can be extended or retracted to a variety of 
depths of cut are advantageous because of the ability to optimally adjust the tool to the 
specific requirements of a given job. Cut off tools presently available either utilize a 
screw to clamp the inserts In place, necessitating a wide toolholder section required to 
receive the screw or they use a variety of self gripping designs which require unique, 
specialized tools to lock down and release the cutting insert. Other cutoff tools have 
utilized cams or screws that pry open the moveable part of the blade and lock down the 
insert when released. Although standard wrenches will loosen and tighten the screws 
or cams, the need for extra components and the wear they experience makes them 
less useful over time. 
Disclosure of Invention 

The present invention obviates the above identified shortcomings by enabling a 
cutting insert to be placed In a support/retaining or holding blade simply by having the 
operator press the insert Into a receiving slot or pocket defined by the blade. After use. 
the Insert can be removed by hand as well - eliminating the need for cbstfy and unique 
tools to assist in the loading/unloading process. The holding blade is. In tum. placed In 
a toolholder which clamps the blade in place, providing the primary clamping force for 
the cutting insert. 

To Install a cutting insert, a machine operator simply places the cutting Insert in 
the tool holding blade: the Insertion of the Insert pries the clamping portion open, 
exerting virtually no force. The cutting insert is slid to an abutment or back wall of tine 
receiving slot and the insert is securely held in place by a defbrmable clamping portion 
of the support/retaining blade. The blade with insert installed is then placed In a 
toolholder where it is. in tum. clamped by a screw down clamping device. The clamping 
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device of the tool holder exerts a clamping pressure on the Insert via the deformable 
clamping portion of the support/retaining blade and secures locking of the cutting insert. 

In the prefen-ed and illustrated embodiment, a cutting insert support member, 
which is preferably In the form of a blade, is disclosed that Includes a body portion and 
a clamp portion. The clamp portion is coupled to the body portion by a resilient or 
deformable coupling region. A cutting insert receiving pocket is defined between the 
body and clamping portions and includes insert gripping surfaces fonned on the body 
and clamping portion which are movable towards each other in order to clamp a cutting 
insert in the pocket 

In the illustrated embodiment, the resilient or defonnable region includes at least 
one. but preferably a plurality, of relatively thin slots which enable relative movement 
between the clamping and body portions. In the Illustrated embodiment, a pair of insert 
receiving pockets are defined on opposite ends of the tool support blade. The gripping 

surfaces are V-shaped. 

According to the invention, the resiliently movable or deformable clamp portion is 
urged into clamping contact with a cutting Insert installed in an associated pocket by a 
clamp fomiing part of a tool holder. In this preferred embodiment, the clamp forming 
part of the tool holder not only secures the support blade to the tool holder, but also 
serves to apply clamping forces to the cutting insert held in the pocket in order to 

. maintain its posltton. 

AccoixJIng to a feature of the Invention, the body, clamping and deformable 
"' portions are Integrally fonmed from a single piece of material. 

A primary objective of the invention is to establish a sufTiciently flexible clamping 
mechanism that will allow the top of the tool holding device to be pried up by placing the 
cutting insert In the appropriate receiving slot. The insert is set in place by the operator 
. without the need for any assistance tooling. Conversely, the insert can then be 
removed by simply pulling the insert out of the receiving slot. 

A secondary object of the invention is to eliminate the need for additional 
festeners. cams, locking and prying devices for loading and removing the cutting insert. 
Yet a further object of the Invention Is to simplify the placement and removal of 
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the cutting insert so that no special sidlls are required to change worn tools and replace 
them with new cutting tools. 

Brief Description of Drawings 

Figure 1 is a perspective view of a cutoff tool constructed in accordance with the 
preferred embodiment of the invention being held in a tool holder assembly; 

Figure 2 is a side elevational view of the cutoff tool and holder assembly shown 
in Figure 1; 

Figure 3 is an end view as seen from the plane indicated by the line 3-3 in Figure 

2; 

Figure 4 is a perspective view of a support/retaining blade constructed in 

accordance with the preferred embodiment of the invention; 

Figure 5 is a side elevational view of the support/retaining blade; and. 

Figure 6 Is a perspective view of the support/retaining blade with a cutting insert 

installed. 

Best Mode for Cam/ina Out The Invention 

Figures 1-3 illustrate the overall construction of a cutoff tool 10 constructed in 
accordance with the preferred embodiment of the invention shown mounted in a 
conventional tool holder assembly 1 4. The cutoff tool 1 0 of the present invention • 
includes a support/retaining blade 1 6 that is adapted to receive a replaceable cutting 
insert indicated generally by the reference character 18. The cutting insert 18 may 
comprise various configurations and include the type of cutting insert shown in U.S. 
Design Patent No. 275,760 which is hereby incorporated by reference and Is owned by 
the assignee of the present application. The tool holder assembly 14 which as 
indicated above may be of conventional design, includes a toof holder body 20 which 
Includes structure by which the body is securely attached to a machine tool and a clamp 
20a for rigidly securing the cutoff tool 10 to the tool holder body 20. A pair of threaded 
fasteners 22 secure the clamp 20a to the tool holder body 20 and in so doing, clamp 
the cutoff tool 10 to the holder assembly 14. In the illustrated embodiment, the extent 

3 
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to which the support/retaining blade 16 and hence the cutting Insert 18 extends from 
the tool holder assembly 14 Is adjustable. 

Turning now to Figures 4-6, the constniction of the support/retaining blade 16 Is 
Illustrated. Refening In particular to Figure 5. the support/retaining blade is preferably 
formed from a single piece of material and defines at least one slot or pocket 30 
adapted to receive the cutting insert 18. The slot 30 Is defined by upper and lower 
Insert gripping surfaces 32, 34 and an abutment or back wall 36. In the prefen^d and 
Illustrated embodiment, a relieved or clearance portion 38 is defined between the lower 
gripping surface 34 and the abutment wall 36. This relieved portion 38 provides 
clearance for the lower right corner of the insert 18 (as viewed in Figure 2) and assures 
precise, dose fitting engagement between the cutting insert 18 and the gripping 
surfaces 32, 34 and the abutment wall 36 of the support/retaining blade 16. As seen 
best In Figure 4, the lower gripping surface 34 may be "V" shaped and adapted to 
receive a complementally shaped "V" shaped lower surface defined by the cutting Insert 
18. In the preferred and Illustrated embodiment, the cutting insert 18 Includes a "V" 
shaped upper surface which Is adapted to receive a 'V" shaped, downwardly depending 
protrusion defined by the upper gripping surface 32 of the support/retaining blade 16. 
With the disclosed construction, the engagement of the 'V" shaped gripping surfaces 
32, 34 with the complementally shaped surfaces on the cutting Insert 18. assure that the 
Insert Is securely gripped by the support/retaining blade 16; lateral or transverse relative 
rnovemeht between the cutting iHsert 18 and the support/retaining blade 16 (i.e. axial 
movement with respect to a rotating work piece-not shown) is substantially inhibited. 

In the Illustrated embodiment, an Insert receiving slot 30 Is defined on an 
opposite end of the support/retaining blade 16. In this prefenred embodiment, a pair of 
cutting inserts 18 can be concunrently mounted In the support/retaining blade 16. When 
one Insert is wom or requires replacement, the support/retaining blade 16 can simply be 
rotated 180 degrees in the tool holder assembly 14 so that a fresh cutting insert is 
presented in the machining position. 

Referring again to Figure 5, the upper "V" shaped gripping surface 32 fomis part 
of a top clamping portion 16a of the support/retaining blade 16. The lower gripping 
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surface 34 and ihe abutn,entwa« 38 form part of a lower body portion 16b of the 
support/retaining blade t6. In accordance w«h the .nven.kH,>e "^^^ 
nnln 16a IS coupled to the lower body portion 16b by an Integrally formed resilierrt or 
: ra up ortbladeport.nlnd.atedgene.^lyby.he..e.^ 

"^ice w'h the invenBon, the resilient coupling 16c between the upper c^mpmg 
inland thebodyportlon16b Of the support/retaining blade16er««^^^^ 

upper and lower gripping surfaces 32, 34 of the -PP°*-^'"'"3 J« '"^ . . ^ 

seL.^ slighUy with minimal force, to enable the cutting insert 18 to be 

TrTved fL the slot 30. UnllKe the prtor art. special tools for P J"^;"-" 

IZ. suDoort(.«talning blade 16 In order to p««lde some separation between the 

: e a^CX4surfaces32.34a«notneeded. Thereslllentcoupllngp^^^^ 

renalsamLLope.,orusingon.mlnlmalhandfon=e.toremoveor.placea 

cutting insert 18 In the support/retaining blade 16. ,^t^,A^a 
,n the preferred and «lus*.ted embodiment, the coupling port-on l^c eludes ^ 
pluraCof Jn sloU which are cut or burned .hn^gh .he support,mta.n.ng blade 16^n 
Te Is^tl^ embodiment, the slots are created using a Known laser technotogy. As 
n rplre 5 a pair of upper and lower slots 50, 52 extend laterally from an 
r;rJ?^.^-Msegme:56 emends ou 
.rp::easepa.t.nbe^nanout^^^^^^^^ 

intermediate or center section ofthe support/retaining blade 16. 

A pair of slots 50', 52" similar to the slots 50. 52 also extend f^m an aperture 54 , 
.owardt me cll. portion of me support/^talnlng blade 16. An intem.ed.a^e sM 64 .s 
To^ed in tL central por«on of the support/staining «ade 1 6 and Is ..cated between 

lt:Cm"ir«;e L Slots allow slight, resilient movement 
betwe:nr:::Ta:p^ PO- laa Ofthe support^retai.^ -de - .^^^^^^^ 
body portion 16b. Re,a«ve movement between me upper and lower 
32. 34 can be achieved wltt, minimal .b«e. mereby allow cuttutg inserts 18 to be 
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installed and replaced using hand force. 

In accoidance with the Invention, the clamping meml>er or bar 20a forming part 
of the tool holder assembly 14 not only clamps the support/retaining blade 1 6 to the too. 
holder body 20 but also exerts a clamping force on the cutting insert 18 held ,n the 
insert receiving slot 30 (or slots If the support^retaining blade 16 includes multiple sloU). 
The resilient coupling region 16a of the support/retaining blade 16(p.ovided by the 
slots) pem.its the clamping porUon 16a of the support/retaining blade and in partcular, 
a,e damping jaw 60. to move towards the body porfron 16b when a clamping force ,s 
exerted on the supportfretalning blade 16 bytt,e clamping member 20a. Th|s 
downward movement Is manifested as a clamping force on the cutUng rnsert 1 8 held ,n 
the insert receiving slot 30 (or slots). With the present invention, the clamping member 
20a of the tool holder assembly 14 serves both as a means for clamping the 
support/retaining blade 16 to the tool holder body 20 but also as a cutflng Insert clamp 
for rigld.y securing the cutting insert 18 to the support/retaining blade 16. The present 
lnven«on eliminates the need for specialized tools for installing and removing the cuthng 
insert 18 and/or components for damping the cutUng insert 18 the support/retainrng 
piate 16 that IS separate and apart from the clamping components needed to damp the 
support/retaining blade 16 to the tool holder assembly 14. . ^. , ^ 

■ Although the invention has been described with a certain degree of partK^ilanty. 
: it should be understood that tt»se skDIed in the art can make various changes to tt» 
invention «mhoutdei»r«n9ftointNsplrit or scope of reinvention as here and after 



claimed. 
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